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NOTE: The following informafion applies to both the 9918 and 9921 except that the 'C 

channel is not fitted to the 9918. 

DISPLAY 



Format: 


Nine, 7 segment LED's. Decimal point positioned 
automat ically. 


Latch: 


Previous measurement is displayed during period 
required to complete new measurement. Display is 
updated automatically at end of each measurement. 


Display Time: 


Approximately equal to gate time plus 30ms. 


Reset: 


Manual or automatic. 


Check: 


With Chect/Operate/Reset Switch in Check position 
display reads as follows, according to INPUT switch 
position. 

INPUTS A and C - counter reads IMHz to check 
operation. 

INPUT B - all digits set to 8 to check all 

segments. 


Range Indicators: 


Two LED's indicate Hz and MHz respectively. 


Gate Indicator: 


LED illuminated when main gate is open. 


Overflow/Standby/Indicator: 


LED illuminates:- 

(a) When display overflows 
or 

(b) When the INPUT switch is set to REMOTE (with 
the Remote Option not fitted). This indicates 
that the frequency standard remains in operation 

or 

(c) When Remote Option is fitted and programmed 
to Standby. 


External Standard Indicator: 


LED indicates when external standard is in use. 



9918 &9921 Vol. 2. 



Tech . Spec . (1 ) 



INPUT A 



Frequency Range: 


lOHz - lOOMHz HF 

lOHz - 5kHz LF Multiplier Option. 


Sensitivify: 


Better than lOmV r.m.s. up to 70MHz 
Better than 50mV r.m.s. at lOOMHz. 


Input Impedance: 


IMQin parallel with 25pF . 


Maximum Input Levels: 


250 r.m.s. up to lOOkHz decreasing to lOV r.m.s. 
above lOMHz. 400V d.c. 


AGC: 
INPUT B 


AGC is effective over a wide dynamic range and a 
clipping circuit becomes effective above lOV peak 
to peak. 


Frequency Range: 


40MHz to 560MHz 


Sensitivity: 


Better than lOmV r.m.s. 


Signal Range: 


lOmV to 5V r.m.s. with automatic gain control. 


Input Impedance: 


50Q nominal . 


Overload Protection: 


Up to 35V r.m.s. maximum by pin diode attenuator 
and reed relay. 


Overload Indicator: 


LED illuminates when level exceeds approximately 5V. 


AGC: 

INPUT C (9921 only) 


50dB minimum range. 


Frequency Range: 


300MHz to 3GHz. 


Sensitivity: 


Better than 50mV r.m.s. 


Signal Range: 


50mV to IV r.m.s. 


Input Impedance: 


50Q nominal . 


Maximum Input Levels: 
Operating Temperature Range: 


O.C., 2.25V r.m.s. 

d.c., d.c. plus peak a.c. not to exceed lOOV. 
0 to 50° C . 
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FREQUENCY MEASUREMENT 



Range; 


9918: 10Hz to 560MHz (Inputs A and B) 
9921: lOHz to 3GHz (Inputs A, B, and C). 


Accuracy: 


± 1 count i frequency standard accuracy. 


Gate Times: 


1 nputs A and B: 0.01s, 0.1s, 1 . Os and 1 Os . 
Input C (9921): 0.02s, 0.2s, 2.0s and 20s. 


Resolution: 


Inputs A and B: lOOHz, lOHz 1 .OHz and O.lHz. 
Input C (9921 ): 10kHz, IkHz, 100Hz and lOHz. 


LF Multiplier: 

FREQUENCY STANDARD 04A 


See Option 09. 


Type: 


Model 9442. A fast warm-up ovened oscillator suitable 
for the vast majority of applications and normally fitted 
unless otherwise requested. 


Frequency: 


5MHz. 


Ageing Rote: 


± 3 parts in 10^/day after 3 months continuous operation. 


Warm-up Time: 


Better than ± 2 parts in 10^ within 6 minutes. 


Temperature Stability: 
FREQUENCY STANDARD 04B 


9 o 

Better than ± 3 parts in 10 per C over the range 
-lO^C to+45^C. 


Type: 


Model 9421 . An ovened oscillator of the utmost precision 
for use when the highest long term accuracy is essential. 


Frequency: 


5MHz. 


Ageing Rate: 


± 5 parts in 10 / day after 3 months continuous operation. 


Warm-up Time: 


Better than ± 1 part in 10^ within 20 minutes. 


Temperature Stability: 


Better than ± 6 parts in 10^® per °C over the range 
-10°C to+45°C. 
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FREQUENCY STANDARD 04C 



Type: 


An unovened crystal oscillator suitable for non-critical 
applications or where the instrument will normally be 
be used with the customer's external standard. 


Frequency: 


5MHz. 


Ageing Rate: 


± 1 part in 10^ per month. 


Temperature: 

STANDARD FREQUENCY OUTPUT 


± 8 parts in 10^ over temperature range 0°C to +55°C. 

± 3 parts In 10° over temperature range +20°C to +40°C. 


Frequency: 


IMHz. 


Level : 


Standard t.t.l. output. 


Waveform: 


Approximately rectangular. 


Connector: 

EXTERNAL STANDARD INPUT 


BNC socket on rear panel . 


Frequency: 


IVHz 


Minimum Level: 


500mV r.m.s. 


Maximum Level: 


lOV r.m.s. 400V d.c. 


Input Impedance: 


Approximately 200Q( a. c. coupled). 


Connector: 

POWER REQUIREMENTS 


BNC socket on rear panel. The instrument automatically 
changes to external standard when standard input is 
connected. 



Supply Voltage 94-115V, 112-127V, 188-230V, 225-265V. Selected 

by rear panel switches. 

Frequency: 45-450Hz. 

Consumption: Approximately 24VA. 
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ENVIRONMENTAL CONDITIONS 



Specification: 


Meets the majority of the requirements of REMC/20 FR 
Cat. 3 Issue 6. 


Operating Temperature : 


-5®C to +55^C up to 560MHz operation. 
O^C to +50^C for 3GHz operation. 


Storage Temperature: 


-40^C to +70^C . 


MECHANICAL 

Dimensions: 


Height 1 10 mm overall, 83 mm without feet. 
Width 399 mm overall, 355.5 mm without handle. 
Depth 298 . 5 mm . 


Weight: 


3.75 kg (9921). 3.25kg (9918) Approx. 



REMOTE-BCD OPTION KIT ASSEMBLY (Part No. 11-1242) 



BCD Data Outputs: 


Provides display data output in parallel forms; 4 line 
BCD weighted 1248 per display digit, 3 line decimal 
point position, single line units information and over- 
flow. Command output 1 ms pulse. Input information, 
Hold/Reset and Print Hold. TTL output levels. 


Remote Control; 


Selected by front panel switch. 

Provides control of time base programme (3 line binary 
coded) channel selection (2 lines) standby selection 
(1 line). Input logic levels 'O' state -12V to+0.4V, 
'!' state +2. 4V to+12V. 



OPTION 04 : ALTERNATIVE FREQUENCY STANDARDS 



OPTION 09 LF MULTIPLIER 


Refer to pages Tech. Spec (3) and (4). 


Function: 


To increase measurement resolution at low frequencies 
on 'A' Input Channel . 


Frequency Range: 


lOHz to 5kHz. 


Resolution: 


X 100 improvement in resolution. 


Filtering: 


Selected internally automatically. 


9918 &9921 Vol.2 


Tech. Spec. (5) 



ACCESSORIES PROVIDED 



(1) Bag containing spare fuses. 

(2) Operators Handbook. 



OPTIONAL ACCESSORIES 

Rack Mounting Kit: 

Solid Carrying Case: 
Padded Carrying Case: 



Part No. 1 
Part No. 1 
Part No. 1 



1-1006. 

5-0450. 

5-0478. 
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REMOTE-BCD OPTION 02 



Connector: 



Input Selection: 



Time Base Program: 



I Y ^ D AJ^A 

REMOTE CONTROL DETAILS 

14-way Type 57 accessible on rear panel. For pin 
functions refer to page Tech. Spec. (8) Table 3. 

Two control lines (J and K) coded as follows:- 

TABLE 1 

Remote Input Selection 



Input Channel 


Control Logic 
J K 


A (LF)* 


1 


1 


A (HF) 


0 


1 


B 


1 


0 


C 


0 


0 



* When LF Option fitted. 



Three binary coded lines (x, y and z) as follows:- 
TABLE 2 

Time Base Program 



Inputs A & B 
Gate Times 


Input C Gate 
Times (9921 only) 


Control Logic 
X y z 


.01 


.02 


1 


0 


0 


.1 


.2 


0 


1 


0 


1 s 


2s 


1 


1 


0 


10s 

1 


20s 


0 


0 


1 



iech.Spec.i7) 
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REMOTE-BCD OPTION 02 : REMOTE CONTROL (Continued) 



Operate/Sfandby Select: 



External Remote Select: 



Hold Input: 



Hold/Reset Input: 



A single control line (Table 3 pin 9) switches the 
instrument d.c. power supply, as follows:- 

Logic '1 ' Standby: power is off except to 

internal frequency standard. 

Logic ‘0’ Operate: instrument is fully 

operational . 

Logic level on pin 12 (Table 3) selects remote control 
from external source , as follows: 

Logic '1 ' * - - selects remote control . 

Logic 'O' (or open circuit) reverts to local control. 

Table 3 pin 1 1 : '1 ' level holds the counter after the 
completion of the gate time in progress. 

Table 3 pin 10: '1' level holds the counter. The 
transition from '1' to ‘O' level initiates counter reset. 



DC Supply: 



Table 3 pin 2: +5V (nominal) output via 180Q. 



Logic Level Range: 



■O' state: -12Vto+0.4V. 

■r state: +2.4Vto+12V. 



Table 3: Remote Control Connector : Pin Functions 



Pin No. 


Function 






1 


Not Used 






2 


+ 5V output line via 180Q 




3 

4 

5 


Timebase program z line 
Timebase program y line 
Timebase program x line 


) 

) 

) 


Refer to 
Table 2 


6 


OV . Output line 






7 


Input select, J line 


) 


Refer to 


8 


Input select, K line 


) 


Table 1 


9 


Operate/Standby select input 


line 


10 


Hold/Reset input line 






11 


Hold input line 






12 


External Remote Select 






13 


Not Used 






14 


Not Used 
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REMOTE - BCD OPTION KIT: DATA OUTPUT DETAILS 



BCD OUTPUT 



Display Information Format: 


9 digit 4 line BCD (weighted 1 , 2, 4, 8 per 
display digit) and 3 line decimal point position. 


Units: 


Single line: MHz level 

Hz 'O' level 


Overflow: 


Single line: overflow is indicated by a '1' 
level . 


Command Output: 


A positive going pulse of 1ms duration is provided 


Print Hold Input: 


A 'T level holds the counter after completion 
of a gate time. 


Hold/Reset Input: 


AT level hold the counter. The transition from 
T level to 'O' level initiates reset. 


BCD Output Logic Levels: 


'O' state OV to + 0.4V 
' 1 ' state +2.4V to +5V 
Fan out, two standard TTL Loads. 


BCD Control Input 


■O' state, -12V to + 0.4V 
T state, +2.4V to+ 12V 
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TABLE 4 



50- Way Data Output Socket 



Digit 


BCD 


Pin No . 


Digit 


BCD 


Pin No . 




1 


1 




1 


13 




o 

o 


2 


2 


10*^ 


2 


14 




4 


3 


4 


15 






8 


4 




8 


16 






1 


26 




1 


38 




10^ 


2 


27 


10^ 


2 


39 




4 


28 


4 


40 






8 


29 




8 


41 






1 


5 




1 


18 




10^ 


2 


6 


10^ 


2 


20 






4 


7 


4 


42 






8 


8 




8 


44 






1 


30 










10^ 


2 


31 


Decimal 1 




45 


4 


32 


Point 


2 




46 




8 


33 




4 




47 




1 


9 


*TimeJ’ 


'x 




21 


lo"^ 


2 


10 


Base l 


y 




22 


4 


11 


1 


. z 




23 




8 


12 




OV. 




25 










LF 




43 




1 


34 




+5V 




50 


10^ 


2 


35 




OVERFLOW 


17 


4 


36 




PRINT COMMAND 


48 




8 


37 




PRINT HOLD 


49 










HOLD/RESET 


24 










Not used 


19 



* See Table 2. 
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APPENDIX 1 



9921 3GHz SECTION 



FM Tolerance 



The tables below show the accuracy of readout when measuring frequency 
modulated signals at two different input levels. The accuracy is given as 
either ±5kHz or ±1 count, together with the maximum deviations for a selection of 
modulating frequencies. 



TABLE 5a 

FM Tolerance at OdBm Input Level 



Carrier 


300MHz 


IGHz 


3GHz 


Accuracy 


±5kHz 


±1 count 


±5kHz 


±1 count 


±5kHz 


± 1 count 


Modulating Freq, 






deviations - 




/ 


1 


1 iU/M 1 1 lUI 1 1 1 




V 




50Hz 


60kHz 


lOkHz 


150kHz 


30kHz 


300kHz 


90kHz 




lOOHz 


30kHz 


5kHz 


75kHz 


15kHz 


150kHz 


45kHz 




200Hz 


15kHz 


2.5kHz 


36kHz 


7.5kHz 


75kHz 


22kHz 




500Hz 


6kHz 


IkHz 


15kHz 


3kHz 


30kHz 


9kHz 


] kHz-50kHz 


5kHz 


IkHz 


lOkHz 


3kHz 


20kHz 


9kHz 



TABLE 5b 

FM Tolerance at -13dBm Input Level 



Carrier 


300MHz 


IGHz 


3GHz 


Accuracy 


±5kHz 


±1 count 


±5kHz 


±1 count 


±5kHz 


± 1 count 


KAorli 1 1 nf 1 nrt Fron 




• 














1 


1 ivjyv 1 1 1 lui 1 1 


aeviarions 




V 




50Hz 


15kHz 


lOkHz 


37kHz 


30kHz 


75kHz 


90kHz 




lOOHz 


7.5kHz 


5kHz 


19kHz 


1 5kHz 


37kHz 


45kHz 




200Hz 


4kHz 


2.5kHz 


9kHz 


7.5kHz 


19kHz 


22kHz 




500Hz 


1 .5kHz 


IkHz 


4kHz 


3kHz 


7kHz 


9kHz 


lkHz-50kHz 


1 .2kHz 


IkHz 


2.5kHz 


3kHz 


5kHz 


9kHz 
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CHAPTER 1 



G_E_N E R A J,_ PJj;_C R I_PJ_m N 



INTRODUCTION 

1 . 1 The 9918 and 9921 are similar nine-digit frequency meters which differ in 
frequency range. The 9918 is a two-channel instrument with a range of lOHz to 

560MHz; the 9921 has an additional 'C channel which extends the coverage to 3GHz. 

1 .2 The instruments are designed around a CDI integrated circuit device of very high 
reliability which replaces the majority of the logic encountered in conventional 

digital frequency meters. This reduces size, weight, power consumption, temperature rise 
and cost, and at the same time ensures reliability and ease of maintenance. 

INPUTS 

1 .3 The input channels provided are as follows:- 

INPUT 'A ' The frequency range is lOHz to lOOMHz, directly gated, with 
automatic gain control. The input Impedance is IMQ in parallel with 25pF and 
the sensitivity better than lOmV up to 70MHz and 50mV at lOOMHz. An optional LF 
Multiplier assembly is available, which Increases the resolution on this channel by a factor 
of 100 in the frequency range lOHz to 5kHz. When this option is fitted an additional 
(HF/LF) switch Is fitted on the front panel . 

INPUT 'B' The frequency range is 40MHz to 560MHz, directly gated, with 
automatic gain control and overload protection. The Input impedance is SOQand 
sensitivity better than lOmV. 

INPUT 'C (9921 only) The frequency range Is 300MHz to 3GHz, prescaled by 
200. The time base (gate time) is automatically doubled, and the decimal point 
positioned, to retain direct reading of the frequency display. 

The input impedance is SOQand the sensitivity better than 50mV. 

DISPLAY 

1.4 The nine-digit latched display uses seven-segment I.e.d. indicators with automatic 
positioning of the decimal point. Two I.e.d. indicators marked respectively 'Hz' 
and |MHz' tell the user in which units to read the display. Other I.e.d. Indicator are 
provided to show measurement in progress, external standard operation and display overflow/ 
standby. These are described in Chapter 2. 
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